Metschnikowiella xobellii sp.nov. and M . krissii sp.nov. are described and Latin diagnoses given. Both species form on VS agar (Wickerham, 1951) only from sea water, 1-57/100 ml.
INTRODUCTION
Metschnikoff (1884) described as Monospora bicuspidata a yeast-like organism, parasitic in the body cavity of the fresh-water crustacean Daphnia magna. Keilin (1920) summarized Metschnikoff's observations as follows : ' when the cavity of the hosts is entirely invaded by the parasites, these grow in size, become elongated, and form club-or sausage-shaped asci in each of which is developed a single needle-like spore having both ends pointed. When the parasitized host dies, it is filled with ripe spores, and healthy daphnias, which feed on the detritus of their dead and diseased fellows, become infected by ingesting the asci. The latter, when they enter the host's alimentary canal, set free the needle-shaped spores which perforate the gut wall and penetrate in the body cavity, where they germinate laterally, thus starting the new infection'. It was in this material that Metschnikoff made his early observations on the important phenomenon to which he gave the name of phagocytosis.
According to Kudryavtsev (1954) , the generic name Monospora was changed by Kamensky (1899) to Metschnikowia because Monospora had been in use, prior to Metschnikoff, for a genus of Algae. Genkel (1913) found out that Metschnikowia had also been in previous use and proposed the name Metschnikozeriella. Keilin (1920), unaware of this renaming, introduced the name Monosporella and described as Monosporella unicuspidata a second species, observed by him in the body cavity of larvae of the peratogonid fly Dasyhelea obscura. Kudryavtsev (1954) renamed it Metschnikowiella unicuspidata. Monosporella unicuspidata, as described by Keilin (1920), differs from Monosporella bicuspidata by the morphology of its spores: pointed a t one end and truncated a t the other in the former species, pointed at both ends in the latter. According to Keilin (1920) a similar yeast was observed by Butschli in the coelom of a free-living nematode, Tylenchus pellicidus. Mesnil & Caullery (1911) found yeast-like fungi of elongated shape, in a polychaete worm Potamilla torelli, which they considered related to Monospora, although they did not succeed in finding spores. Also in a pelagic copepod Acartia they observed what they considered to be a similar yeast. None of these yeasts has been cultivated by their authors or by others. Recently one of us isolated from various marine substrata on and off the coast of La Jolla, California, U.S.A., a number of yeasts, which, based on their fermentative and assimilative properties, belong to two distinct species, both morphologically similar with Monosporella bicuspidata. We propose for these two species the names Metschnikowiella xobellii and M . krissii (in honour of Professor Dr C. E. ZoBell and Professor Dr A. E. Kriss, pioneering marine microbiologists, based at La Jolla, California, U.S .A. and Moscow, U. S .S .R., respectively).
METHODS
Isolation medium. The isolation broth had the following composition (yo, w/v) : glucose, 2; peptone (Difco), 1; yeast extract (Difco), 0 . 5 ; filtered sea water; isolation agar had 2 % (w/v) agar added. To discourage bacterial growth the medium was adjusted to pH 4.5 with lactic acid.
Isolations from sea water. Subsurface samples were taken a t the end of the pier of the Scripps Institution of Oceanography, University of California, La Jolla, California, U.S.A. ; 100 ml. samples were run through ' Millipore ' filters (Millipore Filter Corp.) of the following specifications: HA, pore size 0.45 p ; disk diameter 47 mm.; white; plain. Each filter was then placed on top of plated isolation medium.
The plates were incubated at a temperature between 18" and 20". After 3-5 days yeast colonies appeared on the filters. These were subcultured to the periphery of the plates. The subcultured colonies were distinguished by macroscopic and microscopic morphology. The numbers of each type were recorded and representatives subcultured to slopes of isolation medium for later identification.
Isolations from fish gut contents. Fish of the species Atherinopis afinis littoralis Ayres (' Topsmelt ') and Trachurus symmetricus Ayres (' Pacific Jack Mackerel ') were caught with unbaited hooks off the coast of La Jolla, California. The gut contents of each specimen were suspended in twice their volume of filter-sterilized sea-water and 0.2 ml. amounts of the suspensions were spread with a glass rod on the surface of isolation medium plates. The plates were incubated a t 18°-20", the numbers of yeast colonies recorded according to macroscopic and microscopic morphology. Representative colonies of each type were subcultured for later identification.
Isolations from Giant Kelp. Huge heaps of Giant Kelp (Macrocystis pyrifera) are washed ashore on the beaches of Southern California. Pieces of stems and leaves were cut from the subsurface of such heaps, placed in sterile Erlenmeyer flasks and weighed. After the addition of four times the weight of filter-sterilized sea water, the flasks were shaken for 50 min. Serial dilutions of the wash water were then plated on isolation medium and the plates, treated in the same way as the gut-contents plates.
IdentiJcation of the yeast isolates. The methods described by Lodder & Kregervan Rij (1952) , Wickerham (1951) and Van Uden & Farinha (1958) , were used. Only isolates belonging to the Metschnikowiella genus are considered in this paper.
Experimental pathogenicity. Yeast-free pond water was placed in 50 ml. amounts in wide-mouthed jars together with twenty adult embryo-bearing females of Daphnia magna from a yeast-free laboratory population. Duplicate jars were inoculated with a loopful of growth of a 10-day sporulating culture of either Metschnikowiella xobellii or M . krissii; one set was left uninoculated as a control. The jars were incubated at 20" in a water bath and inspected daily for the presence of dead daphnias. The latter were examined microscopically in unstained preparations and used for making cultures.
RESULTS
A total of twenty-nine isolates of Metschnikowiella xobellii and six isolates of M . krissii were obtained. Their abundance in the various substrata examined can be seen from Table 1 . As the possibility of seasonal fluctuations of the Metschnikowiella populations has not been excluded, the dates of collection are given. Morphology. In isolation broth after 48 hr. at 25" cells are round and oval, (6-11) x (7-11) p, single, in pairs and in small groups. A thin pellicle is formed. The streak culture on isolation agar after 30 days at 25" is yellowish white, soft, dullglistening and slightly reticulated. A primitive pseudomycelium is formed.
Sporulation. Asci are formed on Henrici's vegetable juice medium (V 8 medium, Wickerham, 1951) . No sporulation has been observed to occur on isolation agar, malt agar and corn-meal agar. The asci are club-shaped, 18-21 p long and contain a single, needle-shaped ascospore, pointed at both ends and 15-18 p long (Fig. 1) .
Fermentation, growth in the absence of single vitamins at 25" and assimilation (see Table 2 ).
Maximum temperature still permitting growth: 34"-35". Experimental pathogenicity for Daphnia magna. During the 21 days of observation daphnia populations in the control jars showed no signs of disease and produced a numerous offspring. In the jars inoculated with Metschnikowiella xobellii, dead daphnias began to appear after 3-5 days and the entire population had died after 10-14 days. The dead specimens were densely filled with yeasts; on subculture the dead daphnias produced only M . xobellii, no other yeasts. The morphology of M . xobellii in the daphnias showed a striking similarity with Metschnikoff's drawings of M . bicuspidata, as reproduced by Keilin (1920) and Kudryavtsev (1954). The asci were elongated or slightly clavate, 30-45 p long, and contained a single needleshaped ascospore, 28-43 p long. The vegetative cells were more slender than the cells on artificial media (Fig. 2) .
Type strain. An isolate from sea water has been designated as the type strain of Metschnikowiella xobellii. It is maintained in this laboratory with the number 2892. 
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Morphology. In isolation broth after 48 hr. a t 25' cells are round and oval, (4-5-6) x (6-11) p, and long oval, (4.5-6) x (11-13) p, single, in pairs and small groups. A thin pellicle may form after prolonged incubation. The streak culture on isolation agar after 30 days at 25" is yellowish white, soft, dull-glistening and slightly pointed. A primitive pseudomycelium is formed. Sporulation. Asci are formed abundantly on V8 medium (Wickerham, 1951 ). Sporulation has not been observed on isolation agar, malt agar and corn meal agar. The asci are club-shaped, 18-24,u long and contain a single, needle-shaped ascospore, pointed, at both ends and 15-21 , u long (Fig. 3) .
Fermentation, growth in the absence of single vitamins at 25" and assimilation (see Table 3 ).
Maximum temperature still permitting growth: 34"-35". Experimental pathogenicity for Daphnia magna. Metschnikowiella krissii behaved in the same way as M . xobellii. Its morphology in Daphnia magna can be seen in Fig. 4 most heaps of Giant Kelp from which M . xobellii was isolated, slight signs (smell, consistency, temperature) of beginning microbial decomposition were noted. Possibly the breakdown of algal polysaccharides by bacterial action provides certain simple carbohydrates, easily used as a carbon source by M . xobellii. The inability of M . krissii to assimilate galactose and other carbohydrates may possibly explain why this species was not found in the kelp heaps. The numbers of M . xobellii were much higher in fish gut than in sea water. This suggests that M . xobellii either multiples in fish gut more actively than in sea water or is associated with some of the marine organisms on which the fish feed. Both M . xobellii and M . krissii are capable of parasitizing Daphnia magna under experimental conditions. Daphnia magna, however, is a fresh-water crustacean, whereas M . xobellii and M . krissii seem well adapted to marine environments. Whether these species may, under natural or experimental conditions, parasitize marine crustaceans or other marine animals is an open question.
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